Synthesis of photoreactive ivermectin B1a derivatives and their actions on Haemonchus and Bombyx glutamate-gated chloride channels.
Glutamate-gated chloride channels (GluCls) are inhibitory neurotransmitter receptors that are present only in invertebrates such as nematodes and insects. These channels are important targets of insecticidal, acaricidal, and anthelmintic macrolides such as avermectins, ivermectin (IVM), and milbemycins. To identify the amino acid residues that interact with IVM in GluCls, three IVM B1a derivatives with different photoreactive substitutions at C-13 were synthesized in the present study. These derivatives displayed low- or subnanomolar affinity for parasitic nematode (Haemonchus contortus) and silkworm (Bombyx mori) GluCls expressed in COS-1 cells. The derivatives also activated homomeric H. contortus GluCls expressed in Xenopus oocytes. The results indicate that synthesized photoreactive IVM B1a derivatives have superior affinity and functionality for chemically labeling the macrolide-binding site in GluCls. .